Introduction
Although spermatozoa carry a variety of antigens which are foreign to the female mammal, insemination of sperm cells at mating does not normally provoke sterilizing anti-sperm immunity (see e.g. Edwards, 1960) . However, more limited immune responses may be provoked. Repeated mating in the absence of pregnancy has been reported to increase the tolerance of female mice to male skin grafts (Prehn, 1960; Lengerova & Vojtiskova, 1963) . Natural mating of surgically sterilized female mice to males of a different inbred strain has been reported to cause enlargement of the draining lymph nodes (Beer, Billingham & Scott, 1975) and of the thymus (A. G. Clarke, personal communication). It has also been suggested (McLean, Shaya & Gibbs, 1980 ) that the plasma cell proliferation observed in the uterine regional lymph nodes of rats within 2 days of outbred mating is provoked by the ejaculate. These limited immune responses to insemination and the factors regulating them are of interest because of their relevance to (a) the aetiology of the pathological anti-sperm immunity which apparently contributes to subfertility in some females (see Menge, 1980; Hancock, 1981 , for reviews) and (b) mechanisms of immunological defence against infections of the reproductive tract. An in-vitro assay which detected anti-sperm immunity resulting from natural mating in females would be very valuable in such investigations and Dorsman, Tumboh-Oeri & Roberts (1978) and Roberts & Lewins (1979) reported that cellmediated immunity to spermatozoa in naturally mated females could be detected by leucocyte adherence and spleen cell migration assays. The rationale of cell migration assays is that when lymphocytes encounter an antigen to which they have been sensitized by previous exposure, they release factors which inhibit migration by the cells surrounding them. These assays have been traditionally applied to peripheral blood leucocytes in man (e.g. Bendixen & Soborg, 1969) and investigated whether spleen cell migration procedures do provide assays that are sensitive enough to detect cell-mediated immunity to spermatozoa in mated mice.
Materials and Methods
Mice. Virgin female mice (strains A/J, DBA/2 and CBA x BALB/c) were obtained from the SPF breeding unit at the National Institute for Medical Research, Mill Hill, where males and females are separated at 3 weeks of age.
Females were mated to males of the same inbred strain. Implantation was prevented by injecting the females with 2 i.u. PMSG (Dorsman et al., 1978 (Alkan, 1978 Migration inhibition tests. These were carried out essentially as described by Dorsman et al. (1978) . When the results differed markedly from those of Dorsman et al. (1978) in that the in-vitro migration of spleen cells from virgin mice was strikingly inhibited by spermatozoa, some minor modifications based on procedures described by other workers (Bendixen & Seborg, 1969 , 1970 Federlin, Maini, Russell & Dumonde, 1971 ; Maini, Roffe, Magrath & Dumonde, 1973) were used, but the inhibition was not prevented.
Mice were killed and spleens removed into Hank's BSS 7-25 days after mating or injection because Roberts & Lewins (1979) reported that cell-mediated immunity to spermatozoa was detectable from 4 to 50 days after mating. The spleens were disrupted by passage through a wire mesh. In all experiments the leucocytes were adjusted to 7 107/ml in EBM + 15% FCS and the cell suspension was drawn by capillary action into 10 µ capillary tubes (Microcaps: Drummond Scientific, Broomall, Pennsylvania) which were then plugged at one end with a 1 :1 (w/w) mixture of paraffin wax and petroleum jelly. The 
Discussion
We have not found that spleen cell migration assays detected immunity to spermatozoa resulting from natural mating in mice in the way described by Dorsman et al. (1978) . We found that spermatozoa strongly inhibited in-vitro migration of spleen cells from virgin and mated mice (see Table 1 ) and that there was no significant difference between these two groups. In addition, our observations on females immunized with spermatozoa in Freund's complete adjuvant did not provide evidence that spleen cell migration assays were particularly sensitive procedures for the detection of immunity to spermatozoa. Although the difference between immunized and control groups was statistically significant, the migration of spleen cells from the immunized females was only 10-25% less than that of the controls, and naturally inseminated spermatozoa might be expected to be less immunogenic than spermatozoa injected subcutaneously in adjuvant. The procedure also differed from that used by Dorsman et al. (1978) (1978) and Roberts & Lewins (1979) . The effect could not be attributed to the batches of fetal calf serum used because inhibition was observed even in serum-free media and in media supplemented with FCS selected for low mitogenicity. It is possible that the differences reflect differences between the mice used in the degree of immunity to environmental antigens shared with spermatozoa. A similar hypothesis has been advanced to explain the fact that some workers report the presence of "natural antibodies" to spermatozoa in the sera of untreated animals while some do not (see Johnson & Edidin, 1972 Hancock, unpublished) . It has also been reported (Hurtenbach & Shearer, 1982) that epididymal spermatozoa injected into syngeneic mice have immunosuppressive effects on splenic leucocytes. It is possible that the assay might be more sensitive if antigenic fractions of spermatozoa were used rather than whole spermatozoa.
Ammonium sulphate-precipitated material prepared according to Freund, Thompson & Lipton (1955) was not inhibitory at concentrations up to 100 µ% \ (unpublished).
Therefore, although there is evidence that the female shows some immune changes after natural mating (see 'Introduction') we have been unable to confirm that spleen cell migration assays of the types described detected immunity to spermatozoa resulting from natural mating in mice. We are examining other assays to determine their suitability for the measurement of responses to inseminated spermatozoa.
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